I n response to changes within the mental health care system, the concept of the physician-manager has surfaced within psychiatry over the past 2 decades. 1 Increasingly, physicians, including psychiatrists, are assigned leadership and management roles within interdisciplinary teams in acute and ambulatory care settings. As a result, the RCPSC has emphasized the need for training future physicians to be managers and included the physician-manager role as 1 of 7 essential CanMEDS roles for physicians. 2 The CanMEDS guidelines state that, "as managers, physicians function as integral parts of healthcare organizations, organize sustainable practices, allocate resources and contribute to the overall effectiveness of the healthcare system," 2 p17 emphasizing the need for training in the area. In the United States, the Accreditation Council for Graduate Medical Education has also recognized the importance of physician-manager training and has incorporated this role into their medical education competencies, such as the systems-based practice competency. 3 Despite the emergence of the physician-manager role, physician training in administration and management has failed to progress as rapidly as training in other professions, such as nursing and social work. 4 Within psychiatry, surveyed practising psychiatrists and fellows report feeling deficient in their administrative and leadership training. 5, 6 In a pilot study of Canadian psychiatry residents, Sinai and Hodges 7 reported the residents felt unprepared to fulfill 12 of the 23 defined CanMEDS competencies, particularly in the manager, scholar, and health advocate roles. As a result, the need for improved training generated a 2003 position paper by the CPA emphasizing the need for residency training in the following administrative areas: organizational structures and change in mental health; models of mental health delivery; quality assurance; program development; conflict management; skills for teambuilding; leadership; and lifestyle management. 8 Despite these recognized deficiencies, few programs have developed formal curricula to address physician-manager training needs. In British Columbia, a series of didactic lectures starting in PGY1, followed by mentorship and elective training, were implemented to provide residents with early exposure to administrative and leadership issues. 8 A formal organizational theories curriculum for residents at the Cabrini Medical Center in New York City, providing didactic and experiential learning for PGY3 and PGY4 residents, was also described in the literature. 9 There has been a limited emergence of fellowship programs in North America as well, such as Columbia University's 1-year fellowship in Public Psychiatry, which is offered to physicians who have completed their postgraduate training in psychiatry. 10 The need for earlier exposure to managerial and administrative education requires consideration of residents' needs. A recent pilot study surveying psychiatry residents, from PGY2 to PGY5, at the University of Toronto highlighted residents' perceived needs and preferences regarding a physicianmanager curriculum. 11 In this pilot study, residents reported significant gaps between their perceived current level of knowledge and skill in certain areas, and their perceptions about how important it is to further their knowledge or skills.
Residents perceived the greatest gaps in the knowledge areas of Physician Compensation and Program Planning, and the skill areas of Leading Change, and Personal and Professional Self-Care. The needs assessment results were used to develop a formal physician-manager curriculum for psychiatry residents at the University of Toronto, which was well received. [11] [12] [13] Although these preliminary results are useful indicators of psychiatry residents' perceived deficiencies in physicianmanager training, they reflect a single institution and may not be generalizable to other psychiatry residency training programs. A more representative sample is required to inform the development of a formal physician-manager curriculum that can be more widely implemented, and to inform faculty development efforts. Therefore, a national needs assessment was undertaken to determine the perceived importance of selected administrative knowledge and skill areas for psychiatry residents across Canada. Two reminder emails were sent to all residents at weekly intervals. In phase 2, the COPE and the psychiatry postgraduate offices assisted in the second mailing of either a paper or a web-based version of the questionnaire (which is available from the authors) to all Canadian psychiatry residents in 15 out of the 16 psychiatry residency programs (excluding the University of Toronto). Residents were asked not to answer the questionnaire twice and respondents remained anonymous.
University of Toronto psychiatry residents (n = 102) were surveyed in a previously published pilot study and were excluded from this national survey mailing. 11 To provide a nationally representative sample, we included this pilot study data in our final data analysis.
Although there was a 12-month delay between our administration of the University of Toronto and national surveys, we did not discover any information that would prohibit our inclusion of our pilot study sample in the final national sample. Through our consultation with the COPE and educational experts in the Faculty of Medicine at the University of Toronto, we verified that no new administrative or physicianmanager curricula had been developed and offered to psychiatry residents nationally during the 12-month period between the 2 data collection points. In addition, no literature on manager training curricula for psychiatry residents was published during this time. Therefore, a final study sample consisting of 494 psychiatry residents (102 residents from the University of Toronto and 392 residents from the remaining 15 Canadian psychiatry residency programs) were surveyed for this study. Ethics approval was obtained from the University of Toronto Research Ethics Board.
Questionnaire Design
The survey instrument, including the paper and web-based formats, was adapted from our pilot study and was designed to address psychiatry residents' gaps in physician-manager knowledge and skill areas and their educational preferences. 11 The questionnaire consisted of 2 questions assessing residents' perceived importance and current level of knowledge or skill in specified physician-manager domains (Table  1 ) using a Likert scale (coded 0, 1, and 2). Each knowledge or skill area was selected based on the existing literature, previous surveys of psychiatry fellows and psychiatrists, and subject areas identified in the CPA position paper. Moreover, each topic area was followed by specific examples to assist in residents' understanding of each knowledge or skill domain (for example, Models of Health Care Delivery was followed by the terms shared care and assertive case management).
The questionnaire also assessed residents' educational preferences and demographic data. Respondents were asked for their preferred method of learning, teaching location, previous administrative education, age, sex, PGY training level, academic degrees held, desired future practice, and previous committee experience. Lastly, we conducted a focus group with psychiatry residents, from PGY2 to PGY5, at one University of Toronto affiliated teaching hospital to elicit feedback regarding the questionnaire, which was incorporated into the final version of the survey.
Data Analysis
All data were analyzed using SPSS version 14.0 software (SSPS Inc, Chicago, IL). We determined residents' gaps in specific knowledge (GS k ) and skill areas (GS s ) by subtracting the perceived current knowledge or skill level from the perceived importance of furthering knowledge or skill area.
Therefore, higher gap scores equate to a greater difference between residents' perceived importance of furthering their knowledge or skill in a designated area and their perceived current knowledge or skill level in this area. Mean GSs in each knowledge or skill area were compared using a one-way, repeated, within-subjects measures ANOVA. Paired Student t tests were employed to determine significance between all mean GSs approaching 1.
TGSs were created for all TGS k and TGS s areas by summing respondents' individual knowledge or skill GSs and were used to determine predictor variables on multiple regression analyses. We selected the following 5 respondent characteristic variables in our multiple regression analysis: sex, advanced degree, past administrative experience, prior medical school education in administration, and level of training. Studies support the influence of sex on self-assessment scores, with women demonstrating more accurate scores on self-assessment measures. 14, 15 The remaining variables were included based upon their hypothesized influence of administrative training and exposure on GSs. Covariates demonstrating a univariate association with TGS k and TGS s at P < 0.25 were selected for the multiple regression analysis. 16 We employed 2 independent multiple regression analyses with the 5 respondent characteristic variables as independent variables, and TGS k and TGS s as the dependent variables. Statistical significance was determined at P < 0.05 for all data analyses.
Results
The overall questionnaire response rate was 48% (n = 237), ranging from 17% to 82%. The mean age of respondents was 30.8 years (SD 4.07), and 54% were women. Distribution of respondents' PGY training level was as follows: 28% PGY2, 27% PGY3, 19% PGY4, and 26% PGY5. A minority of respondents had advanced degrees: doctor of philosophy (4%), a master's in public health (1%), a master's in health science (1%), and a master's in business administration (1%).
In total, 80% of respondents had previous committee experience, with a majority serving on their local psychiatry resident association (56%), educational committees (46%), and as chief residents (28%). Fewer respondents had participated in their provincial psychiatric association (14%), the COPE (4%), and the CPA (3%). A large proportion of questionnaire respondents envisioned working in an academic hospital (64%), either exclusively or in addition to other practice settings, compared with nonacademic (34%), office-based (29%), and rural-based settings (14%). 
Knowledge and Skill GSs
GS k s and GS s s are also summarized in Table 1 . Examination of mean GS k s using ANOVA revealed a significant difference in mean GS k among knowledge areas (F = 17.32, df = 11,215, P < 0.001). Mean GS k was significantly higher for program planning (t = 2.39, df = 234, P = 0.02). ANOVA revealed a significant difference in mean GS s for the skill areas (F = 107.66, df = 3,233, P < 0.001). Mean GS s for Personal and Professional Self-Care (t = 3.73, df = 235, P < 0.001) was significantly greater than other skill domains.
The following predictor variables met the significance level of P < 0.25 and were entered in the multiple linear regression analysis: sex, committee experience, level of training, and previous administrative education for TGS k ; and, sex and committee experience for TGS s . Multiple regression analysis revealed a significant association between TGS k and sex, prior administrative education in medical school, and PGY training level (Table 2) . Sex was coded as follows: females = 0, males = 1. Therefore, the association between sex and TGS k indicates that female sex predicted greater TGS k scores. The model accounted for 13.5% of the variance of TGS k . No significant association was found with committee experience and TGS k . In contrast, only sex significantly predicted greater TGS s on multiple regression analysis, with the model accounting for 3.5% of the variance. No significant association was found between TGS s and committee experience. Therefore, female sex was associated with both TGS k and TGS s , whereas previous administrative education in medical school and higher training level were only associated with lower TGS k values.
Educational Preferences of Residents
Respondents' were instructed to select all preferred methods of learning and indicated a strong preference for workshops (76%), small groups (56%), mentorship (56%), and lectures (52%). Least preferred learning methods included web-based formats (39%) and online discussion boards (5%). Fifty-seven percent of resident respondents favoured site-specific teaching, compared with 39% and 17% favouring a centralized location and the web, respectively.
Discussion
Our data confirms that psychiatry residents across Canada identify gaps in physician-manager training during residency. Greatest gaps were found in the physician-manager knowledge area of Program Planning and skill area of Personal and Professional Self-Care. Moreover, greater TGS k was associated with female sex, a lack of administrative education in medical school, and lower training level. Female sex was the only predictor of greater TGS s . Residents' preferred pedagogical methods included workshops, small groups, mentorship, and lectures at their local hospital site.
The GS findings are similar to those in our pilot study 11 at the University of Toronto. Both Program Planning, and Personal and Professional Self-Care were identified as priority areas for training in our previous study. The present findings of significant gaps in physician-manager training areas could reflect failures of existing curricula to address these areas or residents' perceptions of the importance of these areas in future successful and rewarding careers. Knowledge about program development may be viewed as essential in securing an academic or hospital-based appointment preferred by most respondents. Moreover, residents encounter mental health programs throughout their residency training and could contribute to their perceived need to further their training in this recognizable area. Similarly, Personal and Professional Self-Care may be viewed as a much needed skill to succeed in a competitive and challenging health care environment. Resident and physician well-being are growing areas of concern, given the high rates of stress-related morbidity noted in physicians and residents. [17] [18] [19] [20] Our findings may reflect residents' continued need for skills to preserve resident wellness, both personally and professionally. However, our earlier finding of the high importance residents give to furthering knowledge in Physician Compensation and Leading Change was not replicated.
On multiple regression analysis, we elicited an association between female sex and higher TGS k and TGS s . Evidence suggests that women have greater self-awareness, compared with men, and provide lower self-assessment ratings, which may account for the association we observed between female sex and higher GSs. 14, 15 Smaller TGS k was associated with previous administrative education in medical school and higher training level. More senior residents might have had greater exposure to program and system level challenges as well as greater teaching in physician-manager knowledge domains, which could explain the association with lower perceived TGS k . Further, previous administrative training during medical school likely provided residents with some background administrative knowledge and could explain the trend for reduced TGS k with this educational experience. The finding that prior administrative education was not a predictor for TGS s may reflect the difficulty in transferring managerial skills from the classroom to an experiential setting. In contrast to residents' exposure to administrative knowledge, residents at all levels may not encounter opportunities to practice administrative skills, thus reducing the overall association between the predictor variables and the TGS s . Lastly, committee experience was not a significant predictor of TGS k or TGS s . This finding may be supported by the notion that residents have limited mentoring and experience in key leadership roles during their participation on various committees and therefore have difficulty in learning managerial skills in this setting.
Residents' preferred pedagogical methods included workshops, small groups, and lectures at their local hospital sites. These preferences regarding pedagogy were similar to the results from our pilot study. Further, mentoring was popular amongst residents and the importance of mentoring relationships in preparing psychiatric administrators was previously reported in the literature. 21 Lastly, survey respondents preferred to receive physician-manager education at their local hospital, which lends itself to smaller groups and more interactive teaching methods. This highlights the urgent need for faculty development efforts to accommodate this preference.
Despite the significant findings, there were several limitations in our study. Nearly one-half of Canadian psychiatry residents did not complete the survey, which could limit generalization of our results. Nonetheless, our survey response rate is comparable to reported mailed survey response rates in medical journals (mean 59%, SD 20%), with physician questionnaire response rates at about 50%. 6, 22, 23 Further, our sample is the largest published resident sample eliciting residents' preferences regarding administrative or managerial education. The survey involved a wide geographic sampling of psychiatry residents across Canada, including at least one residency program in Quebec, the Atlantic provinces, and the Western provinces, with a greater than 55% response rate. Other limitations include a potential response bias, given that nearly 80% of respondents had served on committees and about 25% of respondents had some experience as a chief resident. Although we acknowledge the possibility of a response bias, committee experience did not significantly predict TGSs for either knowledge or skill areas on multiple regression analysis. Lastly, the extended duration of data collection could confound our results; however, our consultations with educational experts and organizations and review of the literature did not identify any new administrative curricula or programs for psychiatry residents that would greatly influence the results from our sample.
Conclusions
Given the RCPSC's recent focus on physician-manager training in the CanMEDS framework, our study findings should be considered in the development of physicianmanager curricula during psychiatric residency training. The results of our pilot study have informed our development and implementation of a physician-manager curriculum for psychiatry residents, from PGY2 to PGY5, at the University of Toronto. The curriculum includes 4 workshops in each of PGY2 and PGY4, using both didactic and small group formats, and is supplemented with supervised, longitudinal quality improvement projects during the PGY3. It is hoped that the results of our national survey will inform other Canadian psychiatry residency programs' efforts in expanding physician-manager training and faculty development opportunities. Further research is required to guide the evaluation of residents in these desired competencies and to develop effective strategies for longitudinal reinforcement of learning. Résumé : Les besoins perçus des résidents en matière de formation du médecin-gestionnaire : un sondage national des résidents en psychiatrie Objectif : Déterminer les lacunes des compétences de médecin-gestionnaire que perçoivent les résidents en psychiatrie canadiens durant leur formation de résidence.
Funding and Support
Méthodes : Les résidents de 16 programmes canadiens de résidence en psychiatrie ont reçu par la poste un questionnaire de 11 items (les auteurs peuvent en fournir une copie) servant à évaluer les déficiences perçues des connaissances choisies en gestion (CELc) et des domaines de compétences (CELd), telles que déterminées par les cotes d'évaluation des lacunes (CEL). Les CEL sont définies comme étant la différence, dans la perception des résidents, entre le niveau actuel et le niveau souhaité des connaissances ou compétences dans des domaines choisis de la gestion médicale. Les préférences éducationnelles des résidents ont aussi été sollicitées dans le questionnaire.
Résultats : Sur les 494 résidents en psychiatrie à qui le sondage a été envoyé, 237 résidents (48 %) ont répondu. Les résidents ont déclaré la CELc la plus élevée dans la planification de programme et la CELd la plus élevée dans l'autonomie personnelle et professionnelle. Les prédicteurs des CELd totales les plus élevées incluaient le manque de formation administrative précédente à la faculté de médecine, un niveau de formation plus élevé, et le sexe féminin. Seul le sexe était un prédicteur significatif des CELd totales. Plus de 50 % des résidents préféraient les ateliers, les petits groupes, le mentorat, et les méthodes d'apprentissage didactique pour perfectionner leurs connaissances et leurs compétences.
Conclusion :
Les résidents ont déclaré des lacunes significatives dans des domaines spécifiques de la formation des médecins-gestionnaires, en particulier la planification de programme, et l'autonomie personnelle et professionnelle. Les résultats de ce sondage national peuvent éclairer l'élaboration des programmes d'études officiels en gestion médicale. Pour plaire aux résidents, ces programmes d'études devraient incorporer des méthodes pédagogiques plus interactives jumelées à des possibilités de mentorat.
